Adenosine inhibits glutamate exocytosis largely without interfering with Ca2+ influx in rat cerebrocortical synaptosomes.
Adenosine is an inhibitor of glutamate release in synaptosomes. The inhibition is removed by the A(1) adenosine receptor antagonist 8-cyclopentyl-1,3-dipropylxanthine (DPCPX). We monitored the variations of cytoplasmic free Ca(2+) concentrations ([Ca(2+)](i)) in KCl or 4-aminopyridine-stimulated synaptosomes, in the presence of adenosine or adenosine plus DPCPX. The increment of [Ca(2+)](i) upon stimulation was unmodified by adenosine (up to 400-500 microM) while it was strongly decreased when exocytosis was decreased to a similar extent by lowering KCl or 4-aminopyridine. Adenosine also inhibited glutamate release induced by the Ca(2+) ionophore ionomycin. Increasing adenosine to 1.5 mM resulted in a decrease of the stimulus-induced increase of [Ca(2+)](i) and in the further potentiation of the adenosine inhibition of exocytosis from 41+/-3 to 51+/-4%. We conclude that adenosine affects glutamate exocytosis mostly in a Ca(2+) independent mode.